Regulation of glucocorticoid receptor-mRNA in human blood cells by amitriptyline and dexamethasone.
Recent research suggests that antidepressants exert their clinical action in depression via the restoration of glucocorticoid receptor (GR) function with a subsequent normalization of the altered feed-back regulation of the hypothalamic-pituitary adrenocortical (HPA) system. We, therefore, studied the effects of amitriptyline, a standard antidepressant, and of the glucocorticoid dexamethasone, which has recently been reported to possess antidepressive properties, on glucocorticoid receptor mRNA (GR-mRNA) derived from blood cells of healthy male volunteers. Whole blood samples were exposed in vitro for 24 h to amitriptyline and dexamethasone, the mRNA was extracted, transcripts of the 'house-keeping gene' glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and the GR-gene were subjected to reverse transcriptase-polymerase chain reaction (RT-PCR) and semiquantitatively determined by subsequent densitometry. In a concentration of 10 nM, amitriptyline induced a significant increase in GR-mRNA (GR/GAPDH ratio) to 186 +/- 31% of the control condition, while a concentration of 10 microM of amitriptyline resulted in an increase of GR-mRNA (GR/GAPDH ratio) to 165 +/- 36%. Dexamethasone also up-regulated blood cell GR-mRNA (GR/GAPDH ratio) levels at a concentration of 10 nM to 184 +/- 29%, whereas an incubation with 10 microM apparently resulted in toxic effects on blood cells with a decreased amount of total mRNA samples recovered. In conclusion, we here show an increase of GR-mRNA in human blood cells after treatment with amitriptyline and dexamethasone, pointing to a direct action of these substances on GR-gene expression in a human system.